[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1384.9.1.1.4 ]

WAL Sler /dsl esled /g Jla [ (gb plia 5 (55,5L08 058 5 pske

b Dbl 0B addaie 53 S LS o b ! 5k

.

T30 13 5 el draz s a3 Y 5 L e 55l ) il

s S

.

jdfjg&?”“)fg"'o‘f I1PA) G IrVA ‘;LAJL.«JJ UUJJ' 45&.‘.0).’ wjgggjjjw&@é’m";f‘f"@é’ﬁ wjﬂjauﬁ.@]}; "j:’/

bk plo o Y iy 0 35T il S oy pokiS LS o

3 L izt okid el s s FVE g VIT VY )y i Sl w,.,f,uf‘,/’jgm/’w; vl ol
A 4 S Ay Gl o AU i K g o ol 0 4 G P el 5 EoSile ey Sy 555 A
i pls 5 S b .gj/mg/’dwuﬂf..ufwz,,/";jﬂb;,,,z;‘ w0 oMo dol Cows 4 +/O) 4 1/V) o /EA /1Y

G by ] g5 ks [ s 0 4daio 43 r,.cf‘,,/’jgwgfge Sy A o SR b I il gn o] 4dS 4 015 sLiS
o35 oslizul ALS o i g A oIS Gl I i bl (glans 5uKiles

ol Ul 5 s (sl ok plonil slagssldS asbe yur 5 528
S g ge O b 3l gy eslinal [ lite 4 333 (S0l n
A3l e 55,8 (el 45530 S5kl e ge Jalse
Gbla 53 QLS a1 515 e e Bla pl & Oy )
Sl bl an G el Jle el o3V 508 il
G s S cal wd) Lad (s kil o 5 elilse
.J)\JLSLW.JEJJ))A oS ils
L latass 48 oS s s W o sl
Ll ol plasil Olgar s sble 5o e 5l eslawal

f-.uf“,agf%/ ;‘ﬁ;/’jy':d.\,..ls sl

PRV
D dshasy 03 A s Ao o VHIP L 5 e ad, 5o DS
YEEOEY ol Ol 55 T oS i 25 g (V) s
3 g () Wi 5 VIVETO) OF IS 5 Shes 5 ,1Sa
)O‘\/\Q' ﬂ\j%ﬁ@@b}f})\ﬂ)bJTfﬁw
SYTEY S5 e a0 5, Shas 5 s OFAS

5 ol e Cussios 4 g L (F) ol (5 YYOPY

ol Ol ¢ mnb miba 5 (5355LES Sligi S 50 ) DLl L)

Ql;@ﬁ ‘JBJ&JIC)LM_” “W}A L}A}}: s Y


https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.1.1.4
https://jcpp.iut.ac.ir/article-1-277-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1384.9.1.1.4 ]

WAL Sler/ dyl osled / o o/ (saed mlo 5 (55,5L2S 053 5 pske

D s Olgrsl 8 s ol Jead JS 5 dlals o))
e Sl RV 53 e CS Gl 4 OIS s s
iy ke o Gl sladdslas 51w o olS o5l G aS s
s orl e PB Ly el s ged ealitud osile
i oo 3 pm e LS oAl B as s s 550 sl
(Y 50) b eslizul Cosile

SYsb il laesls jleslinul L s b 3
Cle peiy Shy Sl Sl S Sldle S akes 4 e
SLalS el T 5L oo o oS 0l (3 s s (51
ol a5 508 s LG 3 i 8 S 4 S5
SraskS V) Lz e s 0 kS LT 5L &S (sosb 4 (Y) o
(YD) 58 5550 5 e Jus VOV o) (065 Jle

O ol (5 S o3l glaesls 31 eslixal b OBl o3
SosliS Sl 55 e gl eV Sl (S s S <
=S i Ve e slaesss 53 06,5 adlae 53
amar s b i ed s el Ao & 31 S o35 oS
ool b i & 00 & J’:’L"j sladle ulidlsa bl
oo Shesleal Ly 0Ll 5sad ale D0l S 5816 5 5
2 gy olS sl Ga i aloe (sl Ctle ey
A3 S s adlae gl fo Loy 8l J=1 e AL

L b, 9 3l
ailia 53 Go)ls ($555ES Dlidis as e 3 Lialasl !
Y4 aldlar oo s w5l 20 VEYY el D) OB 5
Y 54007 pldlae Jsb g J s ai3s ¥8 5 4
SOTVASNYAY OFVASNYVA ol fad ame s (3,5 4ids
L pLEl 51 aS (6331 IS 035 S plnil 1TAS-V YA
Yoo ¥ oslal 4 eV SO 050 AL e didaie SIS 5 50
<l bl s @j‘]u\ﬂ pYr ol s e VY s
S Ul e ol 0T 3 e a5 L e
ke s 05 OT GBI 5 zes¥ 0553 Sb il s

Loy Ve /0 5 Y0 s (So ek i 5 o5 b ax L

Tl 53) OF SILbI 5 e ¥ S 053 TS 0P SRS 3
25 SOk 5 s SS 5 (5 oS (e e Yo o Y
Al s 4y ke VPO il o5 o aw b 53 G5
ULy i aas adlaie 55 (V0) UL 5 g ((F)
YOF il 5 oS 5,00 e 5l (b3l slacs S s dea
il en 3 ;- S0s Ay 0 dSs S 1S e e
s 3 e e XI5l 0 A8 ls, G s Sha-
oSl L i JULI St aas aidaie 53 (V) bl s
(S S Y Sl eslizad U Jle s e Jue £8V S50
PALCAEALER SRS S N N WL J S R W
e s YYE 55, 00 A 6550 Lo 144Y-144Y
o Ly il e alS ol s Al (6, S el
550 el s 4 /EY S VY AN /0 oS s
e MY G 8,5 a5 53 L s IS b it
2> A DS S5 e s e 5 oLl O )
S Gom s 1440148 5 1AMV A4 el 5 ladle
() Asl s 4 me s YEV/A0 5 YWAY Ll s @
e LR S T
TR W G Y, 4 SPI VEVNSTY/N SFEVA i gl JURW
oY Sl eslit ol U e Jlami s SLis aca aibaie
olie 5 e o hen YIV/P ol 0l G i (0
ol pAS b (ALS s il s S Sl
35 S0 idss 55 (A) dos S sl f/FY 5 VXY Ay
oY Sl eslial Ly e dled 5o S g adlie S
FYON 12 V44N dle 53 o5l pliS VL G s e o 5
5o Ay il e ALST o s el s e e
RCOINE ISP 7 NP R VAT WA VIR SO/ T e U g
(ALS s 58 palie D5l s bt w
) ey S an el ol olS S Lol e Ol e
OS50y 3 500 (5,503 oY 3 (g oS Olgs
a3 e 5 e Y 53 53 A3 Ui IS L(OVY)


https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.1.1.4
https://jcpp.iut.ac.ir/article-1-277-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1384.9.1.1.4 ]

oo Dbl 065 ailaie 3 puiS ALS o o 5 ol S

o g s
Ve slme,ss s sl s 4 St OF OO s bl
53 S (=T 5L VL G ad i e cilisne o)
WATSIFAY 5 \FVASIYAY OFVASIYYVA el sladlw
VY ol s S dle a3 55, YT Ly 0p50 bl
S T e e N W R A A PR
Il 3 el G s e hea VAT ol s 555 L
S8l ey i o2 i, Sl eslatal b g edd S5
JEIpTRN U PR | C S ] [ G Py
3L 5Sle ol ol A 633 e e s VOR 5 AT AYY
o e e AVl it e sy b edS VL
wijumﬁ“mj}&))hﬂ\svu:@ olis @u.m e
sl 8 L85 s U5 e e ed 25 e 2l
Veessdo 55, YYe ddgepn b OB adlaie )3 oS YL

Al e
G e odal oz a4y S 3l eslizad b Sos G b
s L Sl S Il ey 4w e olS 053l
AL o i Sy Sl el Cos @ oS G s
Slaas Ol s e A S acube Cidiie slaaas
ohelasl Jlo s 3 e oS G s 5 S 5 a0 s
ot Slars Ol ies Sl el LI IS s
ssboles ol eds €Y S 55 Jilesl Jlo aw alS
@bl S 0 0 kS Al 0)p0 5 e 0y JSE ol 53 S
e 5o T 5T AT e e Sl 4 0B adae o
p o 4 o Sl 55 p S G s S 5 550
Sl el gy £y 55 4 (C3S Sl  555 180 350>)
¥ st 53 Ghlesl Jle a3 A3 dlo e jler AL s
oAby ade e sl Jal..f ) J..<;L:a RGO P WP
OV S VY /PN IV ol e A Sbesl b s
ol il e s (/Y Ll as) a5 Ske)
e Gblis 53 08 W) 055, T o)5s 55 (0) O Kes

e AN AN AR P R e e

Bl e e Bl e SVOA 50 J&s 5 S5
23 ol Joe S plend S5508 la Sis 5l oan
Glaal ol s Aty b g5 Ll o3 10) Jsdr
0505 S5l (s adped Sl Lo, VST Sl
e S S M e e sk 4 ol O i e
L ey 0555 Skt O 00y alslan J5 3555 5,05 ol S
As Jlesl ooy Ve Gloy slaessn sl s akaly Sl eslizad

(0)

ETi =1 +P =D + Wi =W, D]

ol e (paS) olS o5l G o s BT ol s
Sl Wi Ol e 1Dy« Sus,b ylicis 1Py gLl
Cersb e Wi 5 6 -Se3lsl Jol Oy s S o b
sla byl kS uly il e s Se sl £ ol s S=
Leorlnbn Adl o o s o ) dlslae )3 4, S 4,
{«,uf PSRN W P PPN P JUR RPUN PR PN PN
Il a5 50, YV Ay 0555 53 (LS T 5L )
bl sa Sl Sl eslial Uy o an ol s 4 2l
8 s 3 S T 5L e e 3 5 s s oS
sV Sleesss 5o DI S Sl ble a4 5 i
cladlo gl aolale wlidlsn gbaosls (Kl Al s
030l L e o Coel 0l 551 Y Ui 3 i3] calises
Syl S 3l 5 3l edel s 4y s LS 5 a5 s
2 ALS sy ol Sl (esle el ) sles )

10) i3 5 s 0505 V0 Sl slae s
ET

[
= Y
¢ ET, Y]

K

oS oyl 5,5 s 1 BTy 5 a8 o o 1K O s oS
et e e b OLL D2l e s e e
2 el Ll OBl e Jsb il Juad s alS
Sl 5l S ke b s s S s OB, il
Li, Sl e alS o ksl o ja sl

el s &


https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.1.1.4
https://jcpp.iut.ac.ir/article-1-277-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1384.9.1.1.4 ]

Cilisa gdle 3 Gl Jow S glond 556 508 Slo g 5l pams N J ik

WAL Sler/ dyl osled / o o/ (saed mlo 5 (55,5L2S 053 5 pske

K P N EC _

(ppm) (ppm) ) pH (dS/m) Sl alse Ao s (o le) S Gas s Jl
YYA ANO v /080 V/A VY Vid% K YYYA-VAQ
\°E ANO o/ P¥ V/A VY + /00 A
ALY ANO v /220 V/A VY /20 =Y \YVA-Ar
F¥ N$ VST VA VY /50 LN
fav V/$ v/eVe v/Aa VY VY O o) \YA=A)N
YOA did AYAD v/Aa VY /00 Yopo

G5 4) WWALSATAY 5 VFVAAYAL AVVASATVA ol )5 sladle s GilesT Jowe wlidlsn Hlol 5Kl Y Jgdr
(43LAL° ;J.;)L' t;.qqu‘g C....i.Sj| ﬁﬁn.ﬁ ‘ua'\.:éi CJLFL.& ‘éb' C,.F,w st Caf"b) M)é A‘.ﬁé J.:5|.\.> A‘.ﬁé y‘v\-’ C,:{;L:A

Rain (mm) Ep (mm) N (hr) U (m/s) RH,,. (%) Tnax (°C) Toin (°C) ole
/0 Ny A¥ Y74y T4/A YY/$ \TA4 R
\\as T/ V/A Y/ OV VE/A oy 55
VooV \7ANY #IV JAV O4/A V1/4 -\A ©>
OV/A \/FV /8 Y/AY oAy V\/Y -V e
\/» Y/eY q/+ /4y Yo/ \A/Y /Y Ll
v/5 S/%0 a4/f \TAN; fY/5 YEX /¥ R8s R
o/ 410 ey 200 v\/f ARIA¥ VY Coigs)|
o/ \YNF \Y/§ f/0V Y/ Yo/f VYA sls =
N2 /5 v/ Yy oY/ Yo/ o oLl
A /O Y/ $IA Yoo SY/0 VY0 \/§ 55l
\RIAl \Viay s Y/ $V/+ \Y/¥ —\/¥ $>
TAA /Y A \rAAS oY/ \Y/§ -Y/¥ e
V/Y ¥/40 a/\ f/0V O/ VA/D \/$ RO
Y/ O/AY 40 O/ £Y/V YY/8 /0 eSS
Y/¥ AIYY /4 s/8V Y&/ YaN Vo/$ Cdigss )|
o/ V1/ar VY/A 2500 Yo /Y V¥/e sls =
O/A AR LAl Y/qy YA/ YY/ /0 R
VYV/8 YV /0 \¥ia% FAA O/ /) 55
\04/+ \VAk4 V/4 \/Y FVIA \Y/¥ /0 «>
Y4/ \/OV A/Y Y/A 0V/0 \Y/$ -\/0 e
OY/A \7AD v/¥ /4. ov/Aa V£/4 ¥/) RO
OA/Q /54 A¥ /0 08/0 Yo¥ Zh1 RSy
/0 AIYS Vo /A /00 ¥4/0 YAV¥ AA Cdigss )
o/ /A \Y/Y s/5Y Y/ v/¥ VY/A sls 2



https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.1.1.4
https://jcpp.iut.ac.ir/article-1-277-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1384.9.1.1.4 ]

oo Dbl 065 ailaie 3 puiS ALS o o 5 ol S

[ b 033 03 |3 0 e

0O 20 40 B0 80 100 120 140 180 180 200 20

Sl 3 ey

[ s ol 233 008 5 T e

0 20 40 60 B0 100 120 140 180 180 200 220

il e Gy

o ed
=

{a el 3y 02

0 20 40 &0 80 100 120 140 180 180 200 220

ol 5 e Gy

AJJQJA(ETO)@-JAAL;S/éﬁﬁj(ETC)cJ&S/d‘e‘}j‘)u é,d,:;w’ Ol s .\JS.’L
LT e dle el 3,

1.2 _
;] —— VA4 L y
Yoog ] —vaem L i :
T ! i
‘1‘% 0 —k— A=Al Lo '
04 - E !

02 —_— ; '

o 20 40 B0 B0 100 120 140 160 180 200 220

L Ty

oll Jl aw 55 LS o b Glans Sl i e Y SS


https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.1.1.4
https://jcpp.iut.ac.ir/article-1-277-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1384.9.1.1.4 ]

WAL Sler/ dyl osled / o o/ (saed mlo 5 (55,5L2S 053 5 pske

ol 1 Z 5 555 03 e ke e Y=ET O 55 oS
=l ol s il glaaas 3 A OIS S 5l ks
oSle sal s 4 Y lie ol oo b e 2o s e
JE PSPPSR E SR
Cows 4Rl S o o did Voalslae 5l asilr 5 sl
el o i sl 6l b o 3L el
O s 3 A IS Clil 5l sl s ldslae s

el oz 4 25 Sy 4 e oS oL

X=o/eAZ" = /NOZ" +\/YAZ(R" =-/Avr,n
=¢¢,SE N/ YAV, p<-/---Y)

[¥]

L ot Sl 555 03 S0 e em n X=ETo 01 5 48
Shodoal s 4y o olS o5l B m i S0ls 42 5
s Ol e ol a Cidises slaacas 3 F alslas
3551 m s slee 31 Jlasle a3 S (glams 3 ,a5 s
(0) 55
ETc=Kec . ETo [0]
¥ dsis oo d) b calie glaans alS oo sl
el o 1

Gl el 5 oS G e ey s S b
sladlo 305,V Glas laeyss 55 por e olS o 5all,

:Miwsgﬂjd:wo)yguiﬁbjg_ﬂ:o’u

ETc =-/$VETo (R" =-/0YY,n =$%,SE
=\/ VAP < /)

dhkfgfﬁj@mf/v’@c:)&jw%:? doles 53 &S 55k Olea
et SOl b oS W o s 4 2BVl pnS Lad

Ao s G/PV) Ay s S e e alS

(7]

) Bl
ot S Sl " e b 5l 455 0 G s
o oslaS Sl S e 5n a8 AL e Pt )
Wlosas (HLSen by (s ol pls sl el el
OLen 53,58 Dlidos S o o simes DS 5 2y ks

PR PRSPy PP K SSRGS W U PR

e sladle
WAAY AaAe arvave I
L, a
VAwd VS 7y J
TV A V50 e
WY \/+4 VY -
+/0Y V70 0N (‘JLP;

M,J«id;ﬁuduuaﬁrxf@kf%,b.\‘ PRES

S Sa L Ve s S a3
A A AL
\AYS Y CEAY 4 YV \
VAYS A VYO Ve YV \
VAYs A IASA A YV ¥
AV T AV VY YV ¥
VYT C/AYY s ¥ 0
SOVe XYY /440 VY AS $
\/+OA V0 «/OOA v
VY Vs EY A

ol i) polexr s e oJol e ALS oy s Lles S
L5 aglie ilod g Mgy HYO 5 VND /¥ Ll
ol s el slgdny olie b alesT 5 el s @
5 sl J=le el Slses skas Ol (0) OLSes
ol ke sdal s 4 S s s s L
ety a2l 93 L it 03 gy St ae e
el (©) O e 5 I a5 ol

sladle s ¢J~'§ ol ol sk o Boctue
(el g Ll WS @ aidate 0155 5LES e pde ol
Sl Sbe 5 pkiS &l G ke o lalasl
AL el ) Dope A QOIS LSl s

Y=—/\WAZ 4 /Y2  +./YAMAZ(R =-/0\An
=¢¢,SE=\/vov,p<./---Y)

(Y]


https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.1.1.4
https://jcpp.iut.ac.ir/article-1-277-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1384.9.1.1.4 ]

oo Dbl 065 ailaie 3 puiS ALS o o 5 ol S

s GO Rl 5 A sl S s la eSS ol 5 S Slidss i
O35 bl g Dl oK) QLS 51 i oa

salaul )40 cl.w

Guslod 5 olel ;s (sl 5 (g asb » Cislas (53,5LES sl ol AYAY AYVA-VA el Jle (g5,5LES bl )

ijjb}jbjoMuLiﬁé_(‘jé_r.ﬁjjau/’JJj/;.r\Y’v; L;YJS (’j"f@l«":’ <= ck;cu‘lﬁ? 5 <= GL;@U‘JB- 5 <= al CGL;J:JB Y

TS Siosles Sisal (o5 OlLS sl a)

LE‘)—’ L;)Lyiubfw_@)(w‘ﬁ)ww) obLLLx‘L(OjﬂLo éﬂ_}ﬁ;ﬁ) (’JSQ;J)L:‘U’:':’J\VVA ‘Ccd&fe Al
.ww)b}e@‘bcf"“" U?YO\ch‘ﬁ‘ébr}l&oﬁSMQyuoevk&CJS)JJ)MJJS‘JQ-WS

9.

10.

11.
12.

13.

Sl (Sl 54
Allen, R. G., L. S. Pereira, D. Raes and M. Smith. 1998. Crop Evapotranspiration. Irrig. Drain. Paper 56, FAO,
Rome.
Bandyopadhyay, P. K. and S. Mallick. 2003. Actual evapotranspiration and crop coefficient of wheat (7Triticum
aestivum) under varying moisture levels of humid tropical canal command area. Agric. Water Manag. 59: 33-47.
Hundal, B. S. and R. Singh. 1989. Evapotranspiration from wheat under semi-arid conditions in Panjab. Ann. Arid
Zone, Jodhpur, India. 28: 117-121.

Kang, S., B. Gu, T. Du and J. Zhang. 2003. Crop coefficient and ratio of transpiration to evapotranspiration of
winter wheat and maize in a semi-humid region. Agric. Water Manag. 59: 239-254.

Li, Y.L, J. Y. Cui, T. H. Zhang and H. L. Zhao. 2003. Measurement of evapotranspiration of irrigated spring wheat
and maize in a semi-arid region of north China. Agric. Water Manag. 61: 1-12.

Prihar, S. S., K. L. Khera, K. S. Sandhu and B. S. Sandhu. 1976. Comparison of irrigation schedules based on pan
evaporation and growth stages of winter wheat. Agron. J. 60: 650-653.

Rahimzadegan, R. 1995. Crop coefficient of sugar beet for Isfahan region. Iran Agric. Res. 14(2): 125-138.

Smith, M. 1992. Expert Consultation on Revision of FAO Methodologies for Crop Water Requirements. Land and
Water Develop. Div. FAO, Rome.

Tyagi, N. K., D. K. Sharma and S. K. Luthra. 2000. Evapotranspiration and crop coefficient of wheat and sorghum.
J. Irrig. Drain. Eng. ASCE. 126(4): 215-222.


https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.1.1.4
https://jcpp.iut.ac.ir/article-1-277-en.html
http://www.tcpdf.org

